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CONSTITUTION: An anode electrode catalyst for a fuel cell comprises at least one kind of 
1-70 atom% nickel, cobalt, manganese and gold, and an alloy of at least one kind of 
metals of platinum, palladium and ruthenium. When this catalyst is used as the anode of 
the fuel cell and operated by supplying a fuel containing about 100 ppm carbon monoxide, 
a bad influence from poisoning is almost not observed. As the carbon monoxide amount 
contained in the fuel produced by usual modification of methanol and a shift reaction that 
follows can be controlled relatively easily to about 100 ppm, the produced fuel can be 
used as it is without further purification. 
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other than hydrogen are contained In this tual. What formed In layers tha carbon blaok and lha pawdsr mbctura of a pclytefrafluoroelhylene (It » 
called Following PTFE) which made the oatalyet support on lha gas permeability oarbon nonwoven is usad widely from Reformer as an anode 
of tha aforementioned fuel call, However, poisoning especially of this anode catalyst was carried out by tha oarbon monoxide contained m to. 



DETAILED DESCRIPTION ' 

(Detailed Description of the Invention] 

pSsfrial Application] Ms Invention relates to the electrode catalyst whloh consists of tha alloy of the at fas* one sort and noble metals of the 
nickel used as an anode of a fuel cell, cobalt, and manganeee. 

mS Conventional technology and a trouble] Since an electrochemical cell, for example, a solld-polymer-eleelroryte type fuel call, can take out 
oompa* and high current density as compared with a phosphoric eoid fuel call, it attracts attention as a power supply for an eleotnovohjcie and 
spacecrafts. Moreover, also In development of this field, the proposal about various electrode structure!, the catalyst production method, _a 
system configuration, etc Is made, the electrode structure of the convention"! fuel »|1 - for era.pl.. ■ <~*ode - ft has • flayer a 
stajctura of «• a charge collector / cathode / solid polymer electrolyte (ion exohanpe membrane) / anode / charge eeiieotor for anodes 
3] Altoough the fuel supplied to this fuel cap is manufactured by for example, methanol reforming, the carbon dtoxMe and carbon 
r than hydrogen are contained m IN ' 
d Following PTFE) which made the 

..a aforementioned fuel celt, Howevai. r .... 

aterementionedfoelattoetimeofelow^mperalureoper^^ 
100041 Although it is desireble to us. pure hydrogen ae fuel In order to avoid thU fauft, prolonged storage is not [ II Is not only expensive^ but 
K. storage also requires cost and rt tends to diaperee in tha atmosphere out of a enrage tank] easy tor pure hydrogen, though** 
problem of poisoning wB not be produced like the case of the pure hydrogen supplied from a tank If a oarbon monoxide >a Removed from me 
fuel which oanied out [ aforementioned ] methanol reforming, even If It becomes coat quantty l*ethe caaa whor e purs ^W^^™* 
moreover carries out multi-stage story prooeeelng in fact, It Is next to Impossible to remove a carbon monoxide completely, in spite of It Mng 
the maximum' concerns In toe field concerned to avoid poisoning's of the electrode of the fuel cell by toe carbon monoxide from toe former, and 
trio aforsm.nt.ohed poisoning's having been a serious obstacle in utilization of a fuel caN and proposing various electrode m^rieUh* 
electrode for fuel ceiYwhioh has sufficient poieonlno resistance Is not sfll developed, (hie Invention person proposed toe anode electrode 
tZ^toWcZlEZm* Patent Application No. No. 1 14838 [ eix to » which consists of toe alloy of toe anode electrode catalyst for fuel 
oX^^eee-Paten^ncatiorrNo.^2377fl number) and germanium and/or molybdenum which consist of the aloy of tin excellent In toe 
poisoning property, and noble metals, and noble metals. 

fObSlsoftoe Invention] this invsntbn alms at offering the electrode oalatyet which has activity equivalent to tola tln-nobta metal catalyst and a 
germanlum-molybdanum-noble metal catalyst 

Means tor Solving toe Problem] this InvsntJon is an anode electrode catalyst for sdid^dymsr-eleetralyto type fuel cells whloh ohangas 
ind^Sngtoe .Jloy of at I— t on. sort of to. nickel of 1 - 70 atom %, cobalt, manganeee, and gold, and at least one sort of metals of platinum, 

SSvS^, SSSof tola inverrSon is explained. The anode electrode catalyst for s^polym^^^tyta^rp. fuaj _* ""nosrifl 
tote Invention Is an alloy which consists of at least one sort of the nickel of 1 ■ 70 atom %, cobalt, mannaneae, and gold, and platinum, 
palladium and at least one sort of noble metals of a ruthenium, and the alloy in this invention contains amorphous, i.e., an amorphous alloy, toe 
solution, and an intermetalllo compound besides toe usual -Hoy. Therefore, toe electrode catalyst concern** this Invention can produce 
toe intarmetallio compound which carries out marling mixing of nickel, cobert, manganese, and at least one golden sort and golden noble 
mrtde^Teoote (Me Is platinum, palladium.- or a ruthenium 

end are 0<-a, b and 0, d<i, and 0<e<l here), and rtoanelsobe used forRasltte. 

[OOOBI When there is almost no noble metal catalyst poisoning prevention effect that at bast 1 sort of atom % of nickel, cobalt, manga 
gold ia leas than 1%, 70% is exceeded with the electrode oatalyet of this invention and toe cation exchange membrane which a the * 
polymer electrolyte of a fuel call Is especially an add type, nlekal ate. becomes easy to be eluted In an s»e«rolyte. toe absolute magnl 
the noble metals which are main catalyst matter further win be Insufficient, and catalytic activity win (all. The nobl. m 
are chosen from pMnum. palladium, and a ruthenium, end am used combining each metaj Jndep.nd.nt orth-n.ar 
noble metals are plaKnum. Usually, although at least one sort of components of nlekal. cobalt, manganeee, and gold ana added to these noble 
metal* and an alloy catalyst to constituted, amount content of otoer components, for example, tin, germanium, molybdenum, ete. may be 

tSSStSiS to- reason earbon monoxide poisoning is suppressed by adding ntakel etc.. at least one sort of combination, I.e.. toe noble 
metal catalyst, of noble metals, nickel, cobalt, manganese, and gold, le not solved The adsorption site of a carbon mononde being oooupted by 
nickel etc., and toe carbon monoxide amount's „f adsorption decreasing, or toe adsorption rtself being prevented, nickel, etc. ae an oxidation 
catalyst It ie surmised that It Is the murttolloatton-effect of both of oxidizing the carbon monwdde to which It functioned and once stuck to a 
carbon dioxide, and removing a carbon monosdds. Although It Is dependent also on the amount of nickel etc., even If ft contains the oarbon 
monoxide about 1 00 ppm to the tool which wW be supplied If a fuel ceil Is operated using toe electrode catalyst of this to venBon, poisoning of 
toe catalyst is hardly carried out to the grade to whloh oataiytlo activity falls, and stable operation can be continued. 
100101 In order to Include toe aforementioned catalyst in a fuel cell ae en anode For example, after supporting toe 1st metal by the thermal 
decomposition msthod ete. to support, such ae carbon black, Ilka before, Furthermore support and aBoy tha 2nd metal and It te formed on a 
oaaeoTan eleotrolyte film as a thiri film or a porosity object by the Ion rosin. PTFE, ate. Sputtering of toe alloy which fixed to the predetormmed 
position of the aforementioned fuel cell, or manufactured this Is carried out, the thin film of this alloy is formed on a base or an eleotrolyte film, 
end tola base or an eleotrolyte film with an alloy catalyst is ins tailed in toe predetermined part of a fuel cell with a charge edeetor. 
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[qoi n EsMdaHv h» cathode (hat is the counter electrode of a fuel cell is not limited, but mixes the powder of PTFE with th» rjarbon black 

wc*c7don*t base. Thus, the produced fuel cell does not armosthave that irtfuenoe ws<* In operator., oven if ^eleontwn. the ewbon 
' ffi* 3£ K C?pprn grade « ebov^-ntioned, dnce the anode is constituted by th- dectrode . ^ «"*' |^ttot^ft. 
crbon monoxide content In the fuel manufactured by methanol reforming can be decreased comparatively easily to a 100 ppm grade, it can 
use the fuel manufactured without refining further as It fa. 

tExlmpleJ Naxt, aj*ou8h*e.axamplajbouttbe anode electrode oatajyst for a^d-gdymeMleetiolyts type fuel 



S'^l target of platinum and nlokd, and It b tiilotoiesa 0.5. The plannum^ictoWIoy thin film of mum was formed. This was 

IO013V Rasnum- The rotating electrode of nickel -76S4 (atomic %) was immersed into the perchloric add solution df 0.1 M bubbling of the 
ZSzE^JZEEit* oom content of (he carbon monoxide was carried out for 1 hour, it earned out poisoning, end aging of the 



h^rnn«r^lch'ea^ai^ut 100 oom content of (he carbon monoxide was carried out for 1 hour, it earned out poiaonlng. and aging of Ihe 
flxsd by about 2. 1 mA with progreas of operation time. 

Hole 2] Plafinum; The rotating electrode was manufactured like the example 1 except h-vingm^t the atomterato of nickel I eat to 58*2. 
Kof oufWwWmlaaur^ on the same condition* as an axamplai udng electrode_The ^'^.^ bv 

Xugh ftewrrent acquired from drawing 1 la smaller Ih-n the «. of an example 1. ft turns out that n Is hardy mfluem»d but * fixed by 
about 1 .9 mA with program of operation time. 



The result is shown in drawing 1 . A bird cl app-r understands at zero the current which 
IvaZZd » acquired after 1 6Virinut» progreas for the initial value of the current acquired from drawing 1 
rSlLe 31 Aoino of Ihe current of the aforementioned rotating electrode wea measured by using aa fuel the hydrogen which menufadWree a 
5StZ3£& by Si SSlu SwU 1. " d a roteong eloctrode using thta ** and f*^*** 

SS^S^J!^^ having repfcoed platirurn wi* paH^m. "™* ™ ,h " ** 

currant or an example 1 a ttrfa, ft wea able to take out Ihe current stabilized for a long parted of time. 

K P |. 4 Agtng of the current of the aforementioned rotating °**™>°™ ma-ured by urtnga. tool ifel ^^tnd^S^m* 
UJurrw**.! eloyby the same method- an example V^^f 1 !*^" 

content of the carbon monoxide except having replaced platinum with the ruthenium. The acquired currant was substantially [ as tne rotanng 
electrode of an example B ] the eame. 

EL n The ratatlrw electrode of plaSnumaobaK-BfciB (-omio ratio) was manufactured Instead of the nk*el target of an example 1 udng 
electrode was measured. The result is shown In drawing 2 . It turns outthat tie current acquired from drawing 2 It hardly influenced, out is nxeo 
by about 2.0 mA with progress of operation Jime. 

Sd. 61 Plenum: Th. rotating electrode v™» m-nul-ctured.like ft. example 5 «x~l* having "^"^^ ^ 2 

Agni of ourrentwa. measured on the same conditions « an example usmg this ^.^t^J^S^f^ 
ftlums oirtttat th. currant acquired from drawing 2 la hardy Influenced, but is fixed by about 1.8 mA wfth progress of oporatJon time. 

Hp^Tbcmtoar^ectrodeof^ 

uafeg the manganaee target, end aging of the current acquired by ttw rotating electrode on the eame wndWon tec an exampHM uamg I w» 
Sg^leofrode was measured. The result I. shown In drawing 3 . ft turns out mat the current acquired from drawing S Is hardy influenced, 
but is fixed by about 1 .8 mA with progreas of operation time. 

Sol. 81 Platinum: The rotating electrode was manirfaoturod Rke the example 7 except having made it the atomic raflo 

ttxTOnfl Xment w» me^nid on the same condition, as an example 7 using this rotating electrode. The result is M un dr-wmg 3 . 

rtWouttt^l SSm! housed from drawing 3 Is hardly influ.nced, but la fixed by about 1.8 mA with prcgr.es of operation time. 

l Sle91Th. rotating electrode of plattnum.-gold.n -81:19 {atomic mtio, was manufactured toeteadof the *W*0«« 

^««« ntidan tanat and aoino of the current acquired by this rotating ihtcrcQe on the same oondtwna as an example 1 using this rotating 

stable in about 2.0 mA with progress of operation tjme. 

Sole 1 0] Platinum: The rotating electrode was manufactured like the example 0 except having made it a | JoWen atomic rati toset to 57:43. 
Thiero»«nfl ektdrode was used end aging of current wea meesured on the aame conditions aa an example 8. The result le shown in drawing 4 
^TheTment acquired from drawing 4 1* as large as 15 mA, and It tarns out that it re stable in 1 .8 mA with progress of operation bme. 

ExampJ. 2 of comparison] The rotating electrode of platinum^ -48*1 (atomic ratio) was rnanufacrtured I inetoad of the W *ja** an 
axa™ie 1 wing the tn^et, V-d aging of the current acquired by fhb) rotating electrode on th- «m- oondibon. as ar. exampta 1 udnfl th-e 
SVdc^od. was m*«ur-d. The result le ehown in drawing B . Although the current acquked from drawing 5 wu • «* ' b * 
time, It waa stable brtween 2.4 - 2.0 mA(s). Moreover, the rotating electrode of platinum^ -78«2 (atome rabo » was 
^^^^larlvand aging of th. ourr.pt acquired was measured. The result Is shown In drawing 6 . Although th. curr-ntacqulr.d from 
Ssu ^IntiuenoedL a Rttie by progroa. of operotion lime, it was stable between 2.0 • 1.9 mA(s). 
[0025] 
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nS4 252. wZSmZ*. T^ltle .hown in drawing 8 . Although ^^^^XS^Lum 
Seed by pW«» of op-ration time. It mm. autMBktadl * U mA. ^J^J^fiffi 
SSrtD mto '^manufactured eM-ny. -nd aging of the current ***** wa. ^^^JT^t to ^^tfttte'lj 
InV am* «x*Wfrom Oawlng 6 jt emaller than the ow of th. aforementioned example of companion and it I* nfaano-d a little by 
progrww of operation time, it fcimi out that It Is Rxed by 1.4 mA. 

Sample 4 of compertaon] T>» rowinfl *oMa of pWinumifltrrnanlurn -40:60 (atprnic reft) wta ™^^^^ r *'^ Bn 
^^weWo^luX) flie garmanium target and aging or Ihe eurrent acquired by this rotaSng eMmd. on the ™ B J£^«"f 

IX i ganrtm Mt * 7030. »ai™ d went w« n-M* > y« JSwMilif iTJISKiiId «■*• 
a rulhankim (otaim 1) ^ m «n««w. ootaanlna to b» ablate decreaw greatly aa compared wtti Bieeatalyet far fuel 



manganeee-plattnum (aWm 6). and gold«H)lat|num (claim 6) detiraWy (o|ann B). 
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roaSfl-rh. anoda alactroda catafyat for « 3 |i«Hx.|ym B r^tectroryte typa ft* eafc which chanoasfceliidlna th. afloy oT at kaaat on* aort of th. 

$£$%?S£££S&"« ^pCymer-atactrotyl- typafu- wn>ch chang- »chid>n fl th. Bold oM ■ 70 atom %, and an 
alloy with remainder platinum. 
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